Characterization of mycobacterial protein glycosyltransferase activity using synthetic peptide acceptors in a cell-free assay.
Synthetic peptides derived from a 45-kDa glycoprotein antigen of Mycobacterium tuberculosis were shown to function as glycosyltransferase acceptors for mannose residues in a mannosyltransferase cell-free assay. The mannosyltransferase activity was localized within both isolated membranes and a P60 cell wall fraction prepared from the rapidly growing mycobacterial strain, Mycobacterium smegmatis. Incorporation of radiolabel from GDP-[(14)C]mannose was inhibited by the addition of amphomycin, indicating that the glycosyl donor for the peptide acceptors was a member of the mycobacterial polyprenol-P-mannose (PPM) family of activated glycosyl donors. Furthermore, a direct demonstration of transfer from the in situ generated PP[(14)C]Ms was also demonstrated. It was also found that the enzyme activity was sensitive to changes in overall peptide length and amino acid composition. Because glycoproteins are present on the mycobacterial cell surface and are available for interaction with host cells during infection, protein glycosyltransferases may provide novel drug targets. The development of a cell-free mannosyltransferase assay will now facilitate the cloning and biochemical characterisation of the relevant enzymes from M. tuberculosis.